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tnsilHf JaassMs (isoaspasitien-' ^ Ma^wn^isttaBepa sstln f» ttss 


ten^b-# Imssxi'bis lsemfn«dLti6@!- »§ 9 1 »» t* 

4«a!^ie isMHfssitisBf* f$ mimtim la §Jk mMm m tii^ M 
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fjbie dwBcrlbe# ttag m% if two solid «e»t« aetesi^s 

frm. a taamerj for ©oa'op'liwr mspomm* i'-pm.t tmxtof ^mk 

mSt wrsto fleshy aaiffifial £nm. Mde# «*« sixM tR wariou* psopi ti<m» 
ttoi compoeted sefrrMcElly mi. 8iis.erofeictlly* ^^'fee r®«»lts 
'ttl«t ^heee aaterial mstld l»« eeaverted into nm&sS, pscoAtt- 

«t®» file esr'b©ii-salt»i'»TO ratio of sroiatta S8 f»w» good rote of i;"CQ®- 
./.©sitioa hotfe In aorobie and ansorebtc aet!»€«# 'Tfeo ftosl pjodaot 
hmi 1«2; nitsQ^m Old ©• 15 ’* "|0ie»|ds#3»e« Cls®'^ m wsi^t Iwsis) 
whleh sake® it a good fortiliiier* 


1* .MtMSIM 


itepor !• mm aa|e:r iadMrfeeial. mSMm of loilA iteeola ozo 

loiotM ilM«l 41 immmr$jemf mmm Urn. 'Naclil* tiiH.ti» im |a.to niUo 
fHi& « »oi%i«r of aolMkllisi^iEizoI 

nC M idra 

oomdo^iir ^ iqpoot ^ai»lip03r# 4oliBio4» owl iwwidtog morfewi 

liillo 'ibo M»lt4 oMtoi «^a«i4oi flwildtago fnoi Hi* OdbM ooi OfMdl 
OBolw of aot^ into tModc of loMl^ troo wd^ ofOoir aotwOUiIo 

oso ximS& ia Iwmilo* GowiidoeOfe)!* aoeiiat of weak. i» ‘ . %- * 

l^eolMani '»oe ^Iwmajragr Hobumi^i ofol (^)t «w llio 4io> 
leool of liialA oootwo*^ ta oeoo of ’^ao twaMBUo tlw ISUolijr oolorii41 to 
faifoA oot to fooowfMo So oioai. pot iooitiHayg; « anolrao of tfU.pEr«» 

aoote mtSX it o«t to oooo fsaMoo mte '^oeoir fto aotoojhitlii m 

fi4^Ubi to xot fwr forMlSwor psfoooo*. Moot of qpnt twMwqr ooiii 
oMito to ooeA M fii^« So lafMaoottaii vap xogosiiag maw 

foot&Bir otwiios of ttwwio ooIM motM mi it mm fi^t tSot o oywIowiMo 
otedgr of ecaqpMittiiS Hywo too mtoaeiolo ooiAf Toilft «iAoailU» iwfpBO* 
stioB foz oooroioioo of o oaoibi .fzoioet Into tuoofti. foaHkilioMr* 

g fn wHP#- itt Uto 

peoieot^ of o^itilo Iwwio dw^fWMtbio ^puiie wottor* Xt l«* . 
too jtop^to to tool «itS«. e9M» io^ tbe p^lio feumllii oofoet moA o^bor io 
tibt foztiliaoo oopoot^ of it* 




Hw M#i lllBe08 m& ixm iiMmmm XNMolt 

fimt iiiMaBdIaaqr Sim^salL «ia4 atUliui'li^a ot o^hm i« 

Im^gmmA m Sapix^i feesier in praiwlteii <if 

idtii^ mm 1« ilsm metis# «se xeteBseft to a^^Rtoaltos#! 3#[0i# . 

to peovtie fSUuit 

aeott ( 4 ) Itt# ioBOBStmted la «xpKrla«ot«l eeK|#«tiiif ets^UUm 

la IMmt #^t tbe e«i#iitiv» mt§mMma &S mm^ iloMuem «#« 4e#t»E^#l 
If omeisl# eoepoatiag lit taupmetam la Mm an^ $m 

aalat«ia«l ime « tia# aa4 all of Mm aatnrial ia at^Joetai 

to tiMHWi tcapma'tarm* 

Jai^Ediaf to a mxw«^ mstSM mt JD^i iafoetlsaaa 

taepbtitla i^^oaia of omtaxoi almi ^ ^atama nat«v foUatat 

tf laji^^esib dmlaafOy mm foapei. iato tlso mtar fisat aad «a« mot 
aiefoat^ tawatoA* ftoa ilafoaal of «ar iHMtrta* oit^bae ooliA oa liipM 
v&tboiit a fapofar ta^mtaeat tm ^omi to pom a owarleaB p^lle liaallli 
3^tlai« 

§maid«ea^« agm&% of mile Imm toea 4boao ia mmmt ymxm 
to laaat tl»i colM awstm fxoa sorosal laltetei^ Sevla lla&ela aai. 

C -6 } la iboix atudf m emmxMc ilfaiticm of folato 
pnioeaalJBf matm ebomt ftet Bistusea of potato cdbip taatoa la xm 
alaipi ooalalaliig «b hi0. m ^ of potato oliip -iinatea oaa Ins aatla«* 
faetoailf 1b»ato&« VoU.taeoht»i (f7 ) ocmdaataS atoiim toaaaie tlia 
inaasBotIa doeoapositleai of adlM motoe f»a aoat padklag iMmixim* 

Ko4axa oenfoatlas flaat soigoatoft tf Sir Jlt^rt Io«oa& (1^) and 
Mm aasoeiataa facai a'tidiaB la 3a&la and mTrieA fomazd tltarobf Adbezfa 
gad M^maaaiia (9 ) bom iimetl@ated ogctomivoXj laj C4)t Oettas 

md bf aai^ o-^taea la difformt part# of tha aorld* 


liq^cirlnKf^ #f£imdtiaaBl a«p«etBi ^ ' 

WliX«»aCi CiMbar steMl t£»« -&m xmmm 3a£i«. CKa»si 
gpmtt mami0i fooA for hm p«ei^« i.8 prtepriljf I^s^bmew lt«at ^eiop peer 

asm pexia^ tke Sa vasrXt* l^iwec «x« aaiqr xmaamat ^aee tMa 

iaaHttiisc ladt- nf ap$tli«atlm of oeioatlilo woilio^* iSMui^tOe 

' lafiirtilo ooll* Bpeee^ s@ii ms& saie feartilo Iqr peopor opi^ioaiioo of 
fortilioRQM m& mmeem* 

Wmmm tmm soile geis^sigOt ^ oxpnJLo am»ttm ism 

pgofoftlos to fho oosi^ oeKtoJte slta^pt» 

oa» AM potest oiiiob asm ▼itol. fo^ tlui €^tiiwi«it fortflity of aello* 

■la »MiMm osAtaia laaftoo iftoooBts issmam to to «aoeotf«i!l for opt jam 

pleat 

% iM aHm Wliovai rnm^ «otlKMd.ti4Mi tliot tbo iGAsooptt%llf% 
of asmpa to pomeitao aoift iaSm%imm @mi.mm is laAeoased l^r m a8Kitta#B of 
tlio toaoa elesosts* Imms i^r leosos tbo frofoaiuaQr of pLoat Aimim&lm, 

la oxopsCli.)* 



1*4 SM t 


It i» te miaOj ^ mrtMa mi mmmeil^im AmmpMAtim 

#f mIM mmi 0 *«l«rial« f*«ii m tBiai«*y t® ^te4 fl«t ^ 

*»tl« foar i&ttSal misdag at tfe® watwi te ©ttadiMi s a-Wtl* 

t»f Sfief© I ' 

Hw amdt. i* Ilattttft to mdw ^ Mm i»|or moiwo tmm • 

-^lo ImsMaqr* !*•# «ii. i^?«»t iwa^otiWto w»to«* ■ ta i t to l 

ooite wft aitofiOi xotioo ( ) »t ooiotaso «i»t«t «&»m#o&t ^ 

oeBfoottDf ofweottoiw mm eoatsolloi and o^wsr fonKotoKO mm i^aiioi* 

!%• folloiriaig poMMrtMeo to«r« lwt«i. m^oetei la tiio «t»^# 
t » 3»>tlO t . 

4a folatot oot in ^ ««xt Rafter* tlio sato of tooeojoaitiiNi 
of oagmie asttav la olfaetaA Igr Mm Initial taaouata of euelKai aaA mi^eo* 
faa» fi»» lal^o liaa 1»«» offlawBioatly aiafted W mmgf mmmimSA 
aoiiiani to ati^ tto aato of ihiiffm&mtimi* 

2« f cafwatiico * 

foafNaealwa la a oontcelltog faetrae partiimlajdlir la t^ba aaaotlo ■ 
mmpmMmg peeaaaa* 

3. foEoaataga Vitxogaa • 

^flAaawttioa ^ ooBaeanratioa of 'ibo »atalaat aal fosl^laiat 
of tfaa aaato la mm of *ba aost tapMftBat fian^^ofa of ooBjoatlaiE meseAm 
oaatwi* ttoaa atolyl*« "Wfea loaa of aitzogaa la ■oaaeioo* f osaa fti Mm iN» 
fEooawiMt la iapozrtaat* 

4* |B * 

|K jtlfiy a a "wmej lapestaEit x^o la the ooaaoxvatliat. iiMi xanAioa^oa 
of altxo^ia fertlJfflaarljF la tt» aiMMaeotio oonpoaMag pb©o<m»* 



% llQndUMil OtottevatiemB i s^txim^axti • 

«rt laf^rlMtt ia ^ etaiaL^Msn of tb* ocafiwtiaf 

. 1ft tMiMimt i» -Utoiey ^ of tiui fto«i psoioofe 

Is f%Mi Tiftm%iamt lit^ostose m tlw of oesfootlaf Is 


43lftr» Is f oUosii^ ciutp^^ 



t* Mlaaartee Beyitwr 




ISliaani is a la l^ie^ is Itei davaiopiaKl of a^rf-* 

«Htl.t«3ni SMB lowEsoi to «•» ioif so34« ssisiaS. v^emm^ iaeosMt fljfe ml o'^iw 
4eeoBfo««A ospaio m%Ux is Ms es&p (I3; )• 

l^nsl ptmtoft fmmtm iSm tluM 4^ oaafostisf mi iovitlf^poi 
Igp Mowm^ Beoomi Oi) of Iloxamo, imj Is Xt om^lsod m initial. 

ammaMs famgststiaB silfc a fisal irtefs Is iiibiSli imniositifiB jpaeoeoeis 
vmimt fcwtial aoMibio onBAitieBa* 4 mmSirntirn oi Mmoml ie«mmm isaont 
as ^ .f at^UHT psMMMNi ' '' |aeo*i&e& for Wm rooIxeoiatiaB of pms of 
ixMmpi a ISr^m seAifioa'tim ^ ^o peeoeos sao aaSo Iqi Is 

1951 tr Jobs loxifaHi 1^ sos#it to aXtBisalo SBaoseMs stap. 

Aaomiiatf to Kam'la Umi s first stplifimBit dovSl^pi* 

mmt Is soaioatlSK as as midsean^ ptoomi tedt filaso is IMIa is 
At tet tiaa Sir AllHort losart at Xi^re Is mlJUlMsstiMi viiii olA«m 
(epstsaaiisat Ite feomino bp fi»os8 nM paissprs itaA far aswp 

asBlndas fsolbssii Isms $m mm m fbe soil.* Wm w»mm la kmm as 
tmibmm jsoaiss iMali la amssiMMIp m meoi^ia asiiimtlsff 

iaSmejfm $5 ) ssSeIss far ^ &tias' Ssasdl 4^ Aisiaaltiiiiai lammii 
rspostsi lis isfiiUipHSt of aesm^lo assiostiUia soHioA oliliiBiis mmm to M 

afta.,msr 1I1SS1 ■■ n'tiiiiiinittM 

PMwnn# 

Ik Smmey 1946 tto Isilssa limroxs Assolatlos Isstitatii a 
soBoatcek | ai O| m « at Barfiso ^rarsitr for tke pspeao of IsroatlpMBa 
pMSilSIa aseikois of Hapsal of lapst paisa peooa aeul Bfest kopi* flio 
olMstvatlona of l«%«r asA Biool (16) of BnAsa Skirasitr IsAioatoA tbat 
OMipost mia ISas baapoi xottoi spost Mpi meMm a fsdl fortUiswrt MipB Is 


teens nsttsv* Isp xssidss sn Hie eo ni s l iis * aULteegsB te OJSSff 

llMMqpitens Migrixiie m& fotesli SSIes !*•* Cfe) moML m tee 

peeiilte «f •weeMe sei^ostln# .fltf spnat tepi anA s f w etn te* test 55 te ^ «f 
tee tetel seilASt e^piextest^ 5# Bitecti» eese lest te SMVesteBt* teestsr 
senAA te senfestsA nAteent pesf&mSmg oAenr anisane* 
le 15# m fsesMw CS) {ntentet is tee esltsA Atetes see SateeteeaA 
te telte teeiAieA eapwis nstte* SBe fnt la a Haiy steleseA s«i-«isiie» 
nlssA lULfMiter eteter aentei# mmtiMmm te teteMHlEliB!t% ^ sate* 

ften ten iteei. in sBOtest te snetete eentesteat ia te -Aaors* 

itin^te se«e aete te iSfif te IbatA 3mAi sn tee netesA ef 
ftelfloatete ef tnenv sese«t anA tee iaftnsene at its eeiteteiais* SBetete 
saA laCltesse en tee zesstvinc steeae. la eenatetet teal feateteaaQr same* 
iSA ef eanse seliAs giess a predest StetaiatiMi 8 te lOpI ef efgtele aiteegea 
a»A 15 te ef ate* teite ste Is eotessteA site line te get m asetel 
xmmmrn* 

te 196A tesBlBa esA Temna sn^tsA s saegot ieel^ eaeteet 
ee^pflteteteA eite Intee asBMoee* At tee teA ef tee esepeetisg piKieAf Itegr 
fepnl a ledtaetian ef i» tee eeaStee eeatent anA tee ndte^pn sin zeiseeA 
tar #¥• ^ santeste sere seeA es fsetltiaar fer poteteee anA eete* 

& zeeant yeeze eoaeiAazatle aMeait ef sezk tee tean ioiie m ete» 
festiag iaiastxial eesies* 8eett ( 4 ) eteieetaA eevazal eepazisaats an tete*- 
tis aatensteet, is ftelae asA ataiyLeA tee zele ef tenpezelwaee la teS' eitei** 
aatien ef piteogeals ezpaiewi* litetzia mi ten e t w (iS) otenzeeA tee sisin* 
zeMe Aigestiffli ef fetate petetteelag saates teA SteeeA teat mm liai^; 
eestslalBf 5^ ef petate teip mette eeiOA te aattafeetteiJ^ tzeateA* 



Smmetik ol^iar Imm wMae«t -tl^ immtt jmemt t& iSm £SMA of ooo* 

footfi^ of soot piotetng oaotoB tmm mmism ^5)t (pertMMP C^) 

o’tiMnr lypo of o^M oootoo* 

SoNTOBol SoprafOOMBlte 'Usoo oloo %mBt la fto aoooat ' lotaw oa 
lao tMtaofiooo of OQOiaotli^ OMto la^tosial «. loai*' ooi3a* ' lo 19^7 
SoflHMBOo £«Mua C^) isid^pMf asa offloioat «b4 mommAmU oifocotBS foar 
oea'^teaui!^ SiRHlBH^af ooU naMUtata (feoaas) fnai oosIm faeoABola« Qa » 

•ioo aovlag mtSmsiiStl* i^o vearo aooovM %sr loaai oaf aotoUio 

Igr o xototlBf aapetio isoa* Tbm Hat oaotm aaeo gmrneO. oattoA 
Oft^ laao vo^ oei aiaoA wtiLl la oa ia^laof so^i^af izno laaii^ latoanol. 
%offlos«^ Tim aotooSi^ wo tihea 4b^trmnA to mao fIsaitidEr mt itero it 
«ai oeapa^* 

2*t faiaeifilw of Gmpatiai t ’ ^ ’ 

ioooailaf to Qottai C^) pwaalif spaAiat Aow wo too oeafootlag 
psoooaow aaiitly# Ca) oaee^io AMseafooitlea oat i^Mliaa^Aoa 'onl (t) 
oaiuaa^ foasoatoi^Ai* It Hwio swaHaai laoiii^t aeoiAi oat 

o< Aaa aopaflqftSo wpaiOM foot vgm asipal.o w^aiolo wW oa w«otiiito 
oatiNer* oatuA mawot -lAiShl-ioil oAl oAoa wpnia leofaMMi aal oeawat 
tW mateo to a aaro aliiio fwa* Tim m& ftWael la eeatwl^at la tmaal 
m lmmm» 

Tkm oagsaio aatoaiai ia fsoeapaef la Tbm larootaoo of msym» ^ 
pDootso io wHot ** oowliio **» Iwo li-vlaff oafaaiaw «bi«ai atiiiao oaygai 



t CXCIL OF nitrogen and CAREON li. 

anaerobic DLGOMPOSlTlOra 



jl. DtAD ORGANIC HATTCR 

i c on'Taining organ ism 

NITROGEHOUS ANIC C argon AC- 
•EOUS matter 

2 . INITIAL. PKOPUCTS OF 
pE COMPOSITIOH, 

organic acids, ACIP CARB- 
ONA-TES and CARBONDIOHIDC. 
3JNTER JME pi/i,-rE PRODUCTS 
OF DECOMPOSITION 
AMMONIA^ Nitrogen^ HUMUS, 

CARBON Anc MeTRAME 


4. FINAL Products OF dccofi- 

-P OS ITl ON ~ AMMONIA, HiTHOGEi 
HUMUS y CARBONDIOK4DE AND 
methane. 

s. living plant matter 
PROTEINS, CARBOHyDHATe:S,FATo 
6 . LIVING animal matter 

PROTEINS, FATS. 

T- RESERVOIR or oyVGEH 

NITROSeTN CARBONOIOxIDE 
IN AlH AHP water 



imA aiKiit mf&seds end in/rtHep Mil pm^plmm £mm 

mem et tii« wctN^t tssA x^t^pdbetft isala^cwts* iinw <<»»?» 

Ixm mmr^ 1»o^ t» m uooaem of mm^ sM &m m elmmt In fhft m«3Ut paeoiei'-’ 
Itlsmt Mex« wiiMm -Hbm nS'te&gm is aeeied (B)* If cecmhmi «f 
ms^tm mm ttst^rioila ^mompomA is iew pwl# 

a^tlirliar, SSiiIMi^Ihm i^ ssrseil. «gr^«8 mt rngmimm wsp ^ 
x<iifBii»ii ^mm ^ meAm^m 

A 0 mA A«ati of mmgf ia %ltm $am of iboot l» Wm my*- 

AaMxm of ooa^Nn to ooxIicaK dioadio* im^maBAam of liio 

imiag tlw i^Mipooil^oa imder pmpm iiua^tiooo vlll stoo to mm W^Q* 
OxiiBtim at tluoaojlillLto too^aaotsonm takoo fiam i^se »afidX|r tkaa at 
a ooe itei l ia tonpna^ixaa ani Imkeo a AsmAm tiao xaiaisod fas atoliillga'ifetoa* 
AasEotio #niioafi»sitioB mm to ae^)tt|il.iidioi ia olla-dicoatara* 
tiiWf atasiea m pHoot if o^footo aisation la fcovliai fanlag tto 
a»t«eiai at iat«nw3a m aitoptiaid o^ar tix^ifooB im tMMy wmmmmy 
mygm to M^tala tto aneoMa mmMAimm Cl9)* 

imaamtA liotBi;. oagsBiaas la sotatollalaiff aatsloi^ iHSook dam 
tils oatgaoia ooapomto. a 0 mmm of xmmAim* A» ia aas^io j^eooosa tia 
megmimm aoo al.tx«HP»« ffasailioxoaa miA oitoroa^^Tianta la deo«lo|>l3i% 
oeU pKotoplMaWt lM>t aodoaa tto m^mAm auattoa to msgmdie acl4a «kuI lammia* 
tia otstoa fmm ^ oxipala oeafiaaBito vMLot la aot atliiaoi la ^bm- 
peotola is lltccatod aidai^ la aiEMteioed fraw of ae^&aKw* A mmUt foartloit 
of floxtoa mm a3ae Imi' aai^isai «a oioetoa iloxlia* 

titi flat!, fcoioat^ Imnio la oitjootoft to aiaM aarotio ox^lattoi irtoa pit oa 
'iNi pil* Sldlo oitliatloit la aiai»r» tid£oo liaeo aapIdlT' aad ia of as ooa* 
sofoiaao ia tia atlllmtino of tba aat«xi«^ m Wm osil.* 





i»,itoM»<^ > |b»iii»ih ^ 


cxcle of N»TRdee*M^^ ‘ ^ in 

AMAtROBIC "BtCOMPGSl^ 



I. DS^AD ORGANIC HATTCfl 
C ONTAINING ORSANISfHS^ AH© 

H iTROGC.HO\lS and CAR6©NAC^ 

-Eo«s Hatter 

INtriAC tROPU<^ OF 

ORQANtC AClBe. /«3D CARa- 

crnommim,. 

5»»iTCRHE 0tATE ^ODUCtB 
or D^COH RODION 

AWM0 N iA> HlTRO^N^ HUMUS. 
OARSOM OlOKlt^ And hctmahe 


f tHAt FHODOGTS of DECOM- . 
‘POSITION - AHHOMIA, NitroCCm 
HUM ttS^ CARBONOiomide and ^ 

i|Mi -"i^W A .M E . . ■ 

s* ti ViNO PL, AHT MATTE R 
proteins^ CARBOHVDHATeS^fAT^ 
R Living animal matter 
proteins., fa-ts. 

T- RESERVOIR Qf OvVSEN 
NITROeCN CARBONDIOxide 

IN AIR ANp WATER 



flue jsportiitt fmet&m im mmpostisig vMiA mm '%« 

#(winrll)M aaeti (m) Cl>) mimtitm 

iimt i«) iMmpmmixam (&) («) Mwdiail or pmjortiimimt o£ vmtm it) 

•MmttoB ie) mm ot imm&m ih) a@& 4i2i|el»$ tka omitMm of 

oOBfoat it) mmemio aaj^ote of oosfoatiis; (3)* 

oafiKoiaBw utiliso idK^t of tm oaiiit weae% 

of Biteoipffiit tisno m iaitloX em^&BMattxoi^ ae&tio (cA) of ^ mmk&. mm 
to Iwt: «MNit fBOoaxaibXo im zofli owpool^Bif obA IMm wbLA peoviAe owo 
milsm^m ia m iriofii^lo foa ia tlio fiaidwA OMfost* Wmewm 

«ORMi iFfteoojM^ mttmm lum afortoS optlam mtluao ism SuS to (5) 
lo ocaeoliitt oca^ottsg o M0^ wmiMtmm oeotoet ritoolA Imi osoiAoi 
iNooawi atoo AtoiAaeoB aix fzm IHbm la'^oratteoa ^twoM fiW^U^UNi 
m& tteoiir ftoa Mm to aamemMo mm&itSmm* Q& tbo oiiior luoiAt ^ov 
omfmM topriao iim oxgaljoo of tbo mtor nmSmA im Wmtr 
•oti^l>-lJtt «oi ooBso^pMaflf' t^iMto 'itoix atloilgr* Zf oooialiio ee»* 

'pmtiiBe im ftntotiaot* Wm siodiani m&iMmm oeatont io aot a impgxtmt 
mixm ox^^m miMtMmmBm im not o im%m» Mmatgm 05) Mt^sgooto a 
oftliam ooioteso mmimt of 4f to 5^< tm mme^im mM, trm to mm 
tm eooA wmmohiM ooaAitioai* 

Beeior impomiiam to « xmy isjpostaat fostoo fotftlonlHxZi- ia liai 
mmilbim oeofo^tlag pnMwis* SeoMfositioa fsoooogs srmAi aoa afidZy ia 
tlio t^KOM^eitiZio toB^i^ttmi z«B£o* oftiaBtt toaiiaBKisafo jaatfo io !P* 
to 6* «eoi8at ^Ir asottUsr Hoia^ tlw woot atiofiMSttcoty* la ooao laotooeos 
eeaioot epoeotoa ham eemiMi peoloa^ feAgii taiwnaiiixoo la tha 
ooBiitiflWi hamemm mtimfsm lorn taato to ha ppsoter at M#i tapoeatwroo 
otrlaf to tiio mpoaiatiyea of aomaia* (3)« Bat Imkpmatmm ma 
iMPMMii. tm #«iltBetiett of fattopnte ergmiam msA wAosixatlo voo^tooftia 



S® 10^ Mall Imb dina t©' li^ 'im 

«f iMloeB^l^ls^fr iNc^eaQS® ^gMiani tmS. vead Bead®* 

^Skm iamal |1 of aoat ^ tte OMpaoto^a MtoriaA ia naaa^^lgr 
%atw»M 5 and 7* mbImb Hw mb-Io sMtaiBs oidi or o^uar Tai^ly atllCBliMt 
OB BOldle aataBialo. Warn tiia liiiMal fB is bataoM d mA 7t ^ iB of 
^ ooBfeaMac auilMsrlal «ill ombII^ imp o litHa imaetj^ iSam f itst ^ 
m l^eaa of -iMPalito OMfiMiti^ ovIb^ to ^ foiawldoai of\ aollB* 

If mm iBitli^ ^ io 5 or %*3 I^okto ibIII I« lit^ «lM»eB iaeiam miiM 
fiariUtd* dftM too to four dagro tlio ^ bomUt l^Birias to xioe aad otll 
lofil o£f«t 'botMOB S msA $ toMonlB tbo oBi of foeoaBOM* fh» oo»^l 
of |i la ««pootiB« i« « BdldoB « peotloa zotnteiBf ottoBtiM if m» 
BMttaiBtal iMHeoliie» k&% Xmm mamim of oBgaaio ooidB as* pMiMod 

maijeig tbo acBaocoMo OMfeotlaif* fio a^&i^laa msimit&mm pcMiat la. ^m» 
OMfOBt sotB^iol Bill oBt Bs o tBltoT Md kmp ^ fB fsM toioadilie too 

lefir» Beawvear* aiditlMi if 'Bteao alicBliaa sabotaBOM In. XBBolar mmmmatp- 
«Bd 1» faot* Mgr do aoro bKM i^iBit 0»oi toMOM mm ioso of nitaeiaB bgr 
tbo oMlmtloa «t au M l B m & gaa^ «lll gsmtm at Mllbaar |I* 

SiBoo tbo oftiBMi 0 t&t mbm% of Wm im 9mma& d*5 laol 7*f« it 

Mold INi iNinwfloiadl if tbo 0 OMld to iMlntBiBed Ib mm.% mmgm* 

ikm of Boat iBfMtaiBt paaep&m of oaB|»«tiaf mgmim mmim im 
mm xaolaBBtiOB mx oeBaoevatiM of fba BiteogoB ooBtaat ^idiioB iIbsfb mm 
wm$m xelo is tbo final faarHlisor tiliHi litaeogM mgr bo loot 

kg loaablBf ft l«t aalor loia o«aa tmm tbo mmfo of mmmtim or oldtar 
irolatilo BitxdifHMaa cbmb iwm -&# mmpmt aatariala to ataoBi&orB* 
d oB eBia oMB#M aa mmumim Igrdroxida iBor aMti a gly sraadtHgr aa r:b»oa 

idtovo i»#' • .la mm lataar atagM of OMpestiag mm 0. nagr rioa to totooM 
S and 9* dt maim staga it augr to Bosaasgas^ to mmkml tbo |B* 



im e«x3.i«i;v ttere &se. t@»l« tmi. «l««les Igr lixijii 

wdLoBa of -liso ocat$osf£xi|r peoooss aoM. tl» ecstditictt of ‘tbm 

mmpmt me^ 'ke W»m poiat of viov of l^ia o'for aH opcaatloa 

aod Hue' fiiml fseoioot* ^tme* mm geovt^ of ^Mmh tm wsgsem^A ' 

igr €ot^ (^)« mm («) %mlim ftm iSbrn mmttmae^ of tlit osoacar 

tl«« -ite fIMiteoA peoiu^t, lUo^t i», pmth&gm aSmmmm of 

fZ.i«o «ai oioiani (1^) toots for IftaB fori^iow' m‘ valwt i»««« 

Ite floomt of aftKosaR* fotaOb osii otltar mtrioats C«) 

ttio toots t««»« otustbor tlio totsi oost of psoiaoix^i 'Hw oagqNMit to^ loss 
iitSB. its oc^os a« f oartiliser plmt tlis c^t of 4isioasI lay oPwr aosiia »a«fa 
m ixmmmeamtim me ImOfSMm 
2*3 Smil msA 

lilloss ssal CmIm^ (iO) stets Wmt mmw» s«o firlssrilf' to fcotiis 
loeototsy fst tmi M iMs memmUm^ aitso^ssf ^eamslsmmm 

m& fotassiisi ces iUtw ^sem cdsBomts ofeisli mm mm% ssswnif oiisi to tiis 
imUliMwmm CsZsiiai moA asgossiss tero a3so to to ooasiioceA ss aatarltieRsi 
•Isssiits sof ^so tarn mmibm of ottoni also* 

Ittro^^ is gmemsHTi^ tsdcm op tj fXsnts ftoB tto aitastss 
ia soii# StjMs aitrB^ll^oR ss siH i Sti o is soiis soso frss or^jaais assttor iaso rj^o ** 
aes^ ia tho soil as moAt &e txm tla rngmio muMm immaA tsr it* gtemAA 
of tsotsadLs liilsli tilEs sp aitrogMi imm aAmm^mem sitt tlui IkBssl^te 

of protsiiHi l» toiiss* lev ths Itolp of altssftsotsr «b& aitaeo* 
sQUranoiis HasGT 'xmm^ 8ts#o of sitriytMi* 

latsrsl lossss of MriX aitsopst te^s plsos is its follooisii si^rsCtl )• 

1« BMid'tirifisstiott- * %io9r saHMsotio oonilMoaos im wm% of lijr taotsaeis 

« %mm mmumA of adltRsts is ’««mver^ isto aitr^ssn sai lost to mix* 



2» 1ioe& f hie i» «sa« ©f ihe aos% e«ri©©s X©eees* 

Boil j^lKMifhesoafli 

i^he erifiasl otil i^efbimme ©mpas^e vill aaiBi^ hm miaesoljt 
«!»’■ m appitit* (ll)# %»t iikmm am 1 h» ooe© jliospliexotui i» th© 

oirpssie matter Mm l*i*»*f©ait©4 iaate %im Hateml wbIeIs^ ®f tiNi aeil* 

'll* actual f«3?ea*ita«© ®f l^a^ezoua to aoila Ta*y a let # 

?%©8]^Mmma -pemmt m jiiosftotee mm lilt® aitn^test xmmmS. 

Sa tl» inda^jpi «at«?« f f^aphatea ms^ t&m isaoluhl® f^toagbalae 
%ith eeatoto 8©il has®®* ftea ia a potot to h« aotieat ©rnia^tolir 
the avalllihlli'^ to ftlaata* tit® Jfaet that l^sfiiat® is psrseipitated oar 
li«14 to sen® ®®gf to th« laiFlid $base ai^ wiimi am^ of it not h« 
foeitioiiallj aooaastola to tto aeoot imim of tfm fleato* 

Soil fattaseimx 

f ha oxigiiial potassioK cnapoia^ vill he lato atoart^a as ©Ttooolasa 
fUaiteX ate** lee^ ^Uqt soils also aa^r oemtato or aaaps of fotaastoa* 
thfioca 1® B 0 totot Kr^llhla on the natoml Iossm of ‘p&tMmmivm to to® soil* 



Tim ilmSk idii«ai ael»2jr iessvte totaJL mlteo- 

ipw gBii iSm msm% wuit* nf 'baxlE tovwEia ^ mam 

wkiwaA vc^i la kmm fseefeKf^Uats as& masteMml^ ami awMSH* 

l||l«ial% tBMftmr ««itzeila& ae^i^iiae* owtmrl* « imtiwr aa^aiiatatdttBC of^ 
fmal^Lmit ^ vegeta^l* twinlag fK@««8« iM ^hagSmSlf iimmTMi la Wm 
£ii]UaaifiBiB' ' umiHia a* 

9.f Iteming BMMMHi nnA lislaa t 
3*U% iMldng I 

Inn Mian an ifitear awsivn at itei Iteitexsr nante d m amnmtei of 

mult «»Mt i» m pMMMHmnttfn*. flitn aulttel Mimi nnn neteEni in mats fmr 24 
in inanivn Ite aaliy 4iirl» mm in mT%m iSm teUmi* 

5«t*2 IteiiNi * 

%di«i M4tei men inin mi'te eeniniateg litecaft Iteui lem 

mm nllei»& in nmwia n farind xangfng tom 24 in lamam* fMn pen** 
mmm ^ neami fog Modllng akin «a4 fmr inmM&iJig Itei Iteimi* Snftimi 
m^liilio in nlan •*!«& io liwi •mtn i© nantoii tite atewn psecwnn* 

5*1»| IMteixteg miA fl«min|r t 

4£ie» liniiigy Imlsn and fleali mm xmmood n m w m lly f^en Mdon» 
H-edbing niwmntion givni ninn in m nanin imioii in mmn m %«m nmilnemi 
«mi ootttnimi failg and flayer iaafiidl««* fhosa HaA and tedxa are 
ronmrad M«ia2% fean ^ tddaa nalBg lamp deaide edged hninna* 

|•i.4 smtalng s 

dflar iba mmviag af imlr and flai^ Hm biiea mm aotecad In naimr 
fan ft limnen fmr dalteing pmiea«i* 



XMSftIa* s3N» m ipemp o£ 03tgmi& omps^mim vM^ di«trllimt«i iii 
al«BA«at in tlia haatk hat pemmt la laenre* (t«m ate* ) omA »• 
a&ptA ^aaaliw «» hlttmt «*t 3 Kiaf«t pmpmeHm tmA 

^Mgr Mica tim «eo4 :^r»« iiem thm «tta«lc of flai«i «bA 

Ikt ^dki mmm focfesa tiugr «>• aaoi la iAm mm^mhma of lea^uit* 
faniaa m* aao umA laaodUias moA maemtmataxim af lidc %«««aM it 
t/mm Ia1» lino Ma# tdiab ixea laJlta* flso Iwe* of Jeaela 4ta»kl«c* w 
iKtali«F aalwrli^ la «a«4 foa' impartag tm il^aar % ®ia 

ttf’lar AAMkae •*» aoiifca* la '^>la tm %im»w fe* 5 l» 4 
3«1.4 %iaf aa4 ffnirtidag i 

la» ilia liliea aaa «n& glvfla 4lia flai^ilaff teMiiaa. 

3«t HoaiSag' «r UtatMtiaalaff af lantas t 

3ki aaiKT ta aiica a ayatasatia atadjf mi liba aocabla «aA aoMi* 
aeMa^ iaaaafaailttfla af aaili. wMsta wMwwfSala fsoa a a^pitoila 'tonaaigr* 
a aadlat taasHaqr ( •taMMad.M^ iBiaiailffle-* Kwapar ) ffaawaiag 

olKmt 106 Miaa i«ar iagr aaa «l«»aea* 

II aos 4aalM 4a »m tfeaca# aata la Halfe aMolila aai anaww^la 
^aoRfaaitiaoa. ®ia ftwt aat aatarial baala* a 6^ xalla hmtmmm 20 
mmmaA aat aalMtal ^lat iMliiff 0^ mtia hmhtmm M 


* ^4aa^ toisliaai - ««w ^eaai lal»lCilaii)i Saaia lai«iCMweaaaa)| la3>l« 
(S«iCBli)| Ial»ah»»C««3am4lii) Xasei Jali(K«iBa&i)| lasawilaaClaiasalaa 
It faiil)f WtSAa&iMamWAh aal«»t(@[dMa5i lalla faa»» 



mai. 3^ wBi. In tine tbivt lis:riaf a S/m xatio 33 aai. 4i0 

mam oettiKMitat* Jkm mx^gladmA lit ti» lesviaiasi el^ftert aa|«dL% of xo- 
OMZ«^ mAmm (4,u,tB) }mm xepoxtoA offloos mMm fmm t6 to |t. 

Wmtmxt ammm3k lemmaeA mAmm 11 km ^etec^imC 3 )* Seett( 4.) }m.v« ^ 

8or«9c01 mcpmxlmmtm m oaopMitlBg onfi lioro e»|gpHi-lef Hbot ootfoo msmpmWa^ 
m& Im oos3ci«A out oifk x&tio to msam of te^ 4'^* t9tee akovo liawi 
•oio of @/l aotieo foil viiida fitto mmm aoA Imooo oioee ^eoeo tm liw io» 
vootifflittoiwi* 

to oxxdoo of ‘ibo p^portioBo in oMofe iOgBiiionto ««r@ to Tm 
aixod'* tho opnt tourto of taatc ai^ flo^ maem s^ozotolar tatolsroo* fox -totof 
moAm^ tetol i^aoiiiit aolotaxo, mtAoAm moA iMm£m 4 ) 

f iiciiif ifito ooooaat <1^ oolBOi got ia tNi Amm ms^aeMm^^ ft tnoi #»olM to 
six: %uA mA llo^ la lao xotloa of ( ooloao ) 7f1» €t1t 5*1 to fst 

xmMm of 5tf M oaft f1 aoipootfvofjr* 

to ooiif 000 ^ aSmmm i«itz«& &/S xoffw tarlol wmm mam 0 iM»iB 0 t «4 la 
tjbo liOliaEa'I^esf • flot too aat«afol.« ailmi^ ofta tia -Booi vont olaoft mall la ^o 
0014 faofoxtloaai aaii IMbr Qfis ooKtoats mesm ONOtof* 

5*5 Boopwotiao of tia Kotorlolo fox %ha Iqpodaoato • 

fla ofOBt aMOtoB of limA. amm 'Ovailif^ilo la t^ fitl'varfooa foxa «0 f^ugr 
axB mmhmi. oof 1 tofoxo thosr mm toA la tho fosooooo of oxtxaot'ioa of tendte* 
tia ffoet i^ooNO oia fofdof off frea tbo iwia^ ateot a aoteeo loaf Imiooi 
wMOh 0 X 0 liaxfoaiA oa totlt ikm oigoo* flioso piooso amm am mmmwa Aam% 
2* of Aftt 4 ** lo>V oaf otoat #** lAiAAk* 

9 m tevo a ba a og t ac aa aSatwo la 11 m ooafootlx^ pammmp it oaa 
to oat taooo floidi i^mmm lato ouOlor mmm of oiao aikm% 1* «rl 4 o« 1** lamg anl 
tiiolc* WAm oaa Amm 109- a oii.1 slmmasaM, kaffo C 1*S* lamg )• 



’Ste 64^ ttat tls# ecMifoat ms "laMi ©aae^ «olX«0l«t tern 
aeiar tlie tasMaifjr# ®» atepsaol^aciss* ■Ks* saeS* 13i« 1*6«$ waii n^ao data®* 
»!»«&• ' ' ' 

^ aaKrv» 'l3igeaii«BtB mm mixed mil 'im m» asm wspovmms* 
fha mixli^ dM)« ^ &rmmmtaig m*meisl mneessi mms mia$M 
aSoemlm 

|»4 1issS{Sfi 0mpmti^ Vaitm t 
1 * 4*1 jfatiaaxalHe iSempaatisg' t" ^ 

Tbs smpmMsg If is»l«ria3. wm 4e®e la' eiaMi »al4l 

Uxm si f*$*jiai*$<at« C ng» 3 % ms bmm brni smsim m 

vianr «I4* «iiA tiilv mm ssmaemi sim m smemt m^mmbsm t^bam mb «gmtil 7 
iat® m Sim* Six keiai ©f t.5* 4iaiB«t«® sms milM la ^ aalMMitaai 
im ^ Tm fmapmum* mms mhmbsm 

wmm ws^ Umi. im. 13m aMNMi si lam BMilal bams misg SB0.m mi 
beim m m is rnsmimiM ]im^ssb ammsMs mmiiWmm* 

ibm mmmitmg ms im^meslmm imraSspsi i& Hw psmsm* mpsmisl 
( a®ll®g8i blmmmsmm ) was <aa«l« ISbas* flaxwMiilMiaMi b«i 
m ipiteiai aalal. ii»« i^tit © lat* ©OMitiv© aaleSJis 

C 0*1^ 4i«* 10* lm$ ) «0fflfiae4*i 1» ms wm lawBrtMsi lal® mm mmsls- 
isw- ms Imassmlmem* fiMNi® rnmmsmsbsm wsm ixameim& Sm la 

^nlte® la stsSa si ms sm^ssb Tam 1» bmm bbm mmsgS' aSsmm ^ teatfaratB®©® 
a* ms IflOjiiAa «f 'iNi ©©ixl a**41* mm 10* It atniA ai^peiaateittljf 
msibk bbm aidiE* m&bb si tt® smj^m* 

tat «f tba six smpU^ halas la tfea ai^watoa© aarwiag: itet©/ 
la® »ar© fitt®4 wiMa zi^Har anlEt twriag' liolaa ism immmWsg lammmmSbmmB 
lAila Wm sWmm warn lltt«d itta eaeilaaxjr xsldar sesim* 




fti* aani^is^ wss ttsisi; g. sasplsar a^ovxi in Wi^, ]»• ' Slila mm 
m »*tal t!il>« li* iBtimfil. iiaaetffip mai$. 2^ lomg» fiai totta* «f fife 
ess ^isxfeiied U fen s mUMs Mm &t Wet out«r si4e of tlie fife. 

Isnile li^ %e«Bi mMM. to ^ t©f ©f it to feeilitoto liisaertSffii ant taicto^ 
cut Sma tlie Steele, fim oa-toe «f toe pipe see gntiBsted to Saw* 

toe iefto of tii8«rlln& of toe erafler toto toe steeic. 
iexolie lteefe:Stosi^ t 

file iwsebto eeaifostii^ of tof> asteidale mm iene is ©fae soiMlto 
%<»»• of 4 f a«a ai nMi 5*a3*3i^*» ttei Itocee wmstt vi^l ssxeitoai to piMmnt 
of toe sent. Jtoae Saoltts wre ixiees in toe Iwttoe of toe toaaw 
to isnl» off toe aactare nktoe zeteined st toe Iwtten# flie etep sue talceit 
to see tost »o mneetoie msMMmm desaiof et toe Iwtien* 

ie keep toe stole natoa^sl £ee« fma toseetof flies snt oln» etoiear 
staen^ anteelst toe ofon side sae oosered eitoi vice nnto mi. sxansdcmeate 
mmm Soto to flat toe neto peierlr* 

5*5 Oftontien ef toe Itoeees t 
3*3*% tostooMe Stofoetlaadr t 

fie aeterisls seto nixed sell In toe snld lamfortiofie oslaair s 
aetellie atoeel* Solfleient asnoat of sotear tos adSaS to toise toe 
oontont of toe seei^iee iat toose §5^. fo tore fsarfeet Intoletlen ef toe 
asteidUils la tto anaifost lioxeSf tosr sore filled on sU sides wito e ^ toleic 
tod- of saavdto^ aosS eaato etoto ssll las e^tal leopeaetltoe. to* toe aetexiols 
*sto itofei *tto toare Into toe hiwm to Intoenittentto ocnpairklaiv toe mmtiam 
«ito & netel flete to evoiS fsssiKle elr isfe. fton toe tof *m oorered vito 
e iislMistoas atoet aito to» iOfs li^ m toe ed«os seze filled sito e toiielc 
pete of pittiac. Itoe# eU p^eilils osrae see ttoan to m»mm eonflete 



mmmMe emMWtamm 

. . Wsm wmj^m wsm iepm m% mS. mm tasaljrKadi tm 4l4Dr«rmt jmmr 
at mtt v^efe. 

f•$•t Sm9^_ ISwfofitlat * 

Wm mimtMiktf mm mimi. Is Hw msm -iSkim mMm «nt mm youatt 
la an^oatlaf trasia. ^kam mm Wsm %m mmm HhtI tb* imsi^ 

mi Wm aatainwi is tm ‘Oi ^ kmm €M not mmmi. i*3*» atay mm 
taUm «a pwra&t ^ igmilmsmmt af yowiitaa iwaarcfcta amlttiija at ma 
iM^tiia* fisa aatariita. «ai rnmm&mi. mmyr iM^ly mi Urn tSbrnmim 

mmm liKaa ara^r aattonate mm iest aaalyaia ia Hui laUaxatoi^*. 
@miiimk^ milmiim'UA laaatitr «at«r laui aprlaiclai aviar tha- aa^o^^ ta 
Utif mm aaialaaa aaatwit tataaaa 5^ aat 40^ tlteii^teat mm aayae&iiat* 



4 wsm mm m^m 

^ Vm mm^m tetli Ib atex^Me laiS asko^eoliio tf««»ifesiileiya 

«sp«Btii»tii» wmm ia tb» Imimatimf Skat tdllmrirng pnaiMtttsrs*. 

1« HoiiftaPi finatmt. 
t* 'lo’lftl sita»ffle* 

3m auete« 

4* |iR 

i« Sitm-to' lltaopiB 

t. 

ftH» Pi ttia «xtcariaMalMa ptammSmitm m» in 

tim ieillimiim$ seeflaeui* 

4*1 cm1m%t 

' 9m «m» Pi mm in m fm Him »i wMm 

wm. p3fmimi^§ th* mi Mm «C89tt«Bl» mm Mam 

la » lEi^flJigr ©fiwi# m% mkmt 105 *C ims mSamt tB» hmm m»A Hwi 

9 @Mifil«ge aeiji^uB* amtwt age <»l.«asl»tiHi miMm «(Bae»*etiim tm 
tte •• 

• 1 %m 

4*2 f'«(jr©«i1asfe 

ffet tutiO. aiMMsit of *im«Pdl m%Mm oiAlti mA i» 4«t«®aiB«i 

SfBltSa^ « teoiaii w«l#ii ©f 4xy wwi^© te » mmiilm iaxmm fwp 3 to*© at 

4W«e t® mm @it m ©aaiaattMso aattor aas& a«o4a »®t#iat ®ft«» 

eoolias* Hi® laafOiatiip© of o«& ®» a toa^o t» Mmm 

, fer i»^%^toro3f» iailtga wi*- otl^t aftor iwtitiait 

£3^ ooiiffet rnimm iipftlcai 








ffet fff tltc TmUe^tm im m tefortaat U 

sreiMPi I® mmsmemiUm aiii for tk# ef thm 

fiiiti^«4 pwdia«t* i» aom of ^ pmW.m hmmm «£ twi* 

l;fKl» ®f ew^bee !• iifCimlt oM tin® imsmmistg 1% 

hm m^%«A la « S«9<^^Uiai xmp&rt ( If ) «!%« Jbr 

m0»m mm Im mti^mUxS^ imm tfe# 

©f <^sa%l®a 3^atii^ oaxian airih Sa- «e 

■ */ itiA 

1*8 


4*1 ^'mmmlmm aitzaipa ( Stf } * 

iafOMas aMeala m& mitmem 

let aat ai^iite ©*> aitaet® Mtiss^pB* fh« fUMateiwi mmt 

1» ^ tetia, -attac^cK* 

i^pm ©f irIeA w«i taatit ait it oat gxmM w ®i| i»iisif 

t ffise^ela aeatfur* Hla ©foaeaMxm eas e©Btlim& till tt wm mmiUm U Imm 

tl5# seiifltt ia Hat mi§am mammsim ia 4t«tmei mtm. fie mmpU mm tlta 

lem ia ®i»8«»liia te «m litsr® ©f timit fmm C^Uitmal) am t««t® «w 

tetsii k|«ailnia ssitK^^w mm le d tew^ia t teit at piar lait iiseeettete M^te it 
«ai iimhoim Cl8). 

*!• t©t^ mm «itimftt«4 la texea of 

^ Cisgr taai*)* 

4*4 P i 

fm m» «f taapla m» gmem ealnf tht |iev«ml*j» mtim m mm^ 

tianut te t!i» m&m mmtim* fMt eat ktp la fine aBtfexa meti^tte 1 ® mm 

Ittae #f ilatilitd mter anl tlt« fg of tMt -mm mime « P aottr* 

4*5 ptfpsaKaeii j^i total B^atpetti 

nm mi mm mmgtm mm pmi «tll ssiag^ «st -pismlmin mrlmg 



absorbance 



m si<»itlea«i imBpl* wmu ki&F% ir. & ^mesf tixm 

stmpiilJbim la mm ef dlstillaft wmimt cpi mmlmt 

9tm •etseMiiif t<» tl# pnMie«S»x«8 flVMi Sa t a stiiiiaxdi 

C iammim ac^'tkiata ) 

4«& I*«acwBt«(i» nltrattt ailM^gcat 

1^v« sms &$ wAl SsdsS «ss gsasiii vsU «MtSas 

•ovtsr* f I*;# swills sffis leapt ia a vmsf flas rnUtmn awifaiitisa la me ll%m mt 
SistlUMi astir m& tl» attmts aitriipge esstsat sss istamtes^i wassailas ts 
ftvwi la ttis Sitiie^ami astteds ( Bnwias nstteis ) 

4*1 »*@ 3 . 

Imimi m 0 i sf «sl2 4 sim 4 s«g^s vm fsemmt sail mA tbis »ss IMpt 
la a ass^r tim wmgee eUsa Sa met Iritm of distHisS vr.tsis. ^Iis £im ^ 
of tMs sasii3.s mm A«t«miasi asoeailag to peoessiwm ta -tko 

SAamima^ fits B#0*S« mm ssicalstst la twEMi of 
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fatal aitx9£iR 
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jfWW 11:14^ 





«CBl»aii muS. «r« pi!Ee«its^ 


«ai ixr 







ot liS 

*asMTOl>i® CoBjeitttoii* 


fin« IB ’ 
t«cle« 

iw^'*'’WWpiiiiini iffm 

la8»-ll 



Seam 

6.f 

€«4 



1 

6i»7 

4*5 


^•© 

t ' 

€#4 

€«© 


f .« 

5 

4*1 

5*i 


f.§ 

4 

6*0 

5.f 


5.5 

5 

€•2 



5.? 

$ 

€»f 

€•4 


5.» 

f 

4.1 



€.6 

i 

4*4 

T.t 


4*t 

f 

4*7 

?.| 


4.5 

f© 

i.S 

f»€ 


i.i 

If 

6.f 

T.T 


f.t 

ft 

T.© 

?.f 


?.t 

t5 

f.t 

T.f 


T.4 

14 

7«l 

?.« 


f.f 


i 




&a^X 


Biai-Ill 

'Istttol 

T4 

75 

76 

ftpl 

4S 

42 

40 


41 X -tiMS 'fwXwem vx« to 


MiMuX'to 

Mmst^hie SiMieettoe* 




iam-Xl 



7« 

75 

70 


4f 

42 

43 




i-'Xl tl» mS-mm «re to o^pt 





#f fiaal cmtmBt ( p«n<= e d/t j ui)- b CW>lO ) 




^WII 

liai^lXI 


0.15 

0.12 

0.12 

1 

1 

0.11 

©.If 

0.1© 
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$•1 BaMe 

Vlitfliar it is aexeMe or iiie«r&%ie dsoosi^sittet 
Asoesposi^M 4ep«sAs ufos ^s ae^st of miii^mmmim «M »itre|^Mms «ate» 
ri«^ pciNNsii* ftei of tho oaril^ wi^mm hm» miftmiMmi. 'Wm itforl^ 
«ne« of oval^stix^ tiio eonxsc of Acosafoiittot Bgr a esrofol. i^mniIc m tl» 
i»ali08Mdtxo£W SKiio mmsm tbo smm% oi 'total oaitei to total Hites* 

gm» S&mmae it fa tofortomt «i4 msmtis^ to xoaliae tost all too total 
ma^m mg- m% to asailablo for tostoctol teosafototini into a« too oaxtai 
fzoa lipitosy tollflooe m eemp&m^ ttot azo rwiitoast to ttoloi^toal toosa* 
foaittoai* SoMeall^ aftotiag oaztoa^ cwpo^aAs «rs asoi as a aourao of om* 
^ aitoopa for toiSAtog soil strootim* Ills toeetom-aiteopo satoo of 
aOyotoxe toto <sKetoai sM Mtxofia aro is Htologiealljp atsilalils ^pi^titi«a 
aoats to liars toos siSoly a^eptod m tto si^r Itoit at sMto tto aii»o* 
oxpasiaaa vill r:to *'r«»IP tto sitxogiii fasti toa soil* llila ratio of 20y So@f3 
i^t ifflj for osapistisg aoosrdisg to tottaa C^) ratio rseow^sA to 
soto stoMOoto mzicar ra^ipat iwm 26 to |i« C3f 1:3* 25). iotaallar too 

lirisg oi^gaaiSjtta s»« a^tait parla of osctos fbr co^ fort of sitrogaoi* 
Stoiioi is too SsirMsiito of @aliforadUi 126} itoicstod 'Ito sini of isitial 
ostotoNiitiioias ratio of ^ to sa ofttom* lasoi m tola tofos M itlos 
oattm-sitrofos ratioo oseo ailastoA isltialto totooos 20 to 36* Itot f)Wl 
ratios ottaiaaA Imwi rssisd totio®£ tT to 28 * ^tels Sa^osloa ttai^ tot f teal 


l&st lismMklty la ta '^»c fauntitiaa of «a»voi3«lM^ to Hio fom 

of ettll!iLloa« tlMftt ia ia tlie s^eat M easeiliaitieaft of 

tte maelam m mmmxeA tkgr th« BfM lioo hmm mimmttB. to an «cteot 

of €7 in aoxoMe isii €4 f' ia tmmeiMe pxmmm Mifpoetiof 1S!m rim foiat -l^t 
all tli«^ ciatlMm ia aot xm&SJir a^ratilabXo foa tooeofooitioA* lo 9m If 9-xpmi^ 

Wm mm&He fsoeoeo mm mom ^ffioiint la oxldiaii^ tNi ovailailo 

k mx^mrmltmgm mtio of o%«ot ea ^0 a«Ma« to M iMittosr 
mit®£« aiaee aatc of dee«poaiti<m ia sii^tl^ footer ooafoxoA to ilia oti^aa 

alscira^ta C«Mo fMo ia foot mvpm^ tli» ^fim 't^lat of Aoliu^a^) 

sai fottoo 0) 

$m2 9«£0Wit Sitac^iOi 

at iSsm gmi^s 3^6 m em oiNHsrra ttet ia 
of tO'M aitaefea caaitfliat ia all ^ sNoifloa of iNitli ^»9liio oM mmmMe Amo- 
m’pmitimi* li armsscoMo Ammp&ettimk tl^ Ammmm ia aoat peohalkly Agw to lAio 
oaoapo of aitpa^iR aa tneoaie ev«a tli»#i a litHo ia nm& m %!r 'ttai ai40R»*eagiitfiM 
for tlw toildii^ op of oallo C^)» 

It oaa also 1»a mm. trm groflui C <0 ) ttMoo ia aa 


imaBmmm Is tite atteegiei ^ mite la tte MsmliSa 

M%m fssIM 'ipS h«a «sfNis& 5*5 IsameMKi 

'la 9k^&m 7* CM«uQMat vIltiL iBamuM* iMa of -asltm^m is aolai IMIo* 
stiag & fo«sll>l3.i% l^t mmmim sii^t %e Moatfiag* W-s is iiso :te eoitf i»- 
i% la^ ttctsBMmt tgr SeoitcMoii, lottos (s)* 

la Ifeo sweoliio oi^lpostiaf wemmm %mem im ^msilssll^ m l«m 
«f ailxogsKi m mat Im mm Ibem tlw Blla Ci^» i& total im 

/ompessMl ia tiw |ix«»iw»ti<ia of aitmto Is aot iaeSMol la total, 
aitsogn osi^etiDa (SfsnioeA fim wmmm of aiteata la tto ftaal 

«m]po»t it a iptoi. foatiitsor. 

%3 ‘impm&^asmt 

Wm rim la immmtmm wvm »t ws^ Him oafootoi zaago* tol^ 
la ^bo mm of asasoMo sat amassoiiiio temiiMitisias* fim swiENa '^paeotess 
mmximA mm mmmhim m& 4t*@ la mo a^Mso^io sgaploB* fMs aor Siio 
to rmmmmrn 

Ca) M §gmt imml of mmpr is xi^oisai 1% Hw fo» of feast la Wm 
<:. of miaebm to mseltm Hmxiiim la tto oowi of .aoi^^io Ooeoaiositifinui is 
^ tiio Siitto of anMOofeio tfeo ooergr s^ ^ oasfeoa is la Ifeo 

aslloao aaioioiot* If' Urn is feomt to owdOsat Aiosiio laxfs 

ommt of feast «xo «mtlvsi« M m0miai»A matlim Ifeo AROoa|Oii.liatt ails 
to feoHi saaoliie aoi mmamhtm toompositioas mm ooapMitdiriiir lossa* 



ftes lilwm'M tn S» tmm ef Inst W9ae» t3iM& 

Im 

ih) was^ lie greater J®» ®f toeat £xm tlie l®Rpar ma^sm mtm eaiw^ai# ecw* 

te tlie «»l.W!e of tlie miia ewt etee«rrea «(ui n^ported altt> la 

tte Mfaeting (wrt^eted (l9) «»A ^smm Ct£) ia IsaeoScee 

AeiKirifa^ te Setteii C3) mm hm% msmgi^ im IilMmt«& Im 
tiiiB in tfmesaliiii ieoanpeMiti^m* ^i&b i^ae elMeseei l» Hie mfimimm%& msoA^ 
wsteS* {mMm gmitm 

Hi* aexoM® eaa^es m $mm»m Sa taafesmtere m§ tn tli» 

3i«N»|iiilie zmge w^W^ ia tbssee ic^ anii. there af^r thie p«e»i»ted apto lith* 
4©3r» af1N» 1^1^^ Ite teafeiMtee dsepfeS demi« fliiji iaiic«ittM» tiwi tlie 

rate of ef anit«ii te ewtaa itorMe hae teleea fli^* 

MMeehle eeofilee rise in toiiieiis-UKre after 3 rd* 

«e<ek this sle«3,p Sxeifeft ^asa aftmf S> seek i^sivia^ that i^iee ttmape** 
sitim has tiieea iSlaee ^tweea 3 9 tbi« «e#cs» 

5#4 fS* 

Hie |il has sharpilp teeimmi. ttm S te 9*0 la tlie first fwar 
wmkB in the mm ef 4Eiia«retie 4ee«{w»itiimt is peehi^ljr due ts the Ims* 
mm&tn of aeiie peodAeed tarluf Hte pi iaismsei greiaaSIjr «fl«r 

the 5ti;» -wrtE i»4i<«tlii^ the podaetS®® of Mawwls* Cfa-UL- 3^ 


% tlm wx« littl® i&mmm in i® Sn t*' ® ftsiit im» iiast» ^ ' 

ttmelki® sani^iM* fS fsaei^^ljr in®i^«»8e& aftear thlji fartoi aenfiSKliiir 

th® 8itet€»®iit att<Ui (3} vtei -Hi® ini'lial. fB ie In €*0 

f *0 je Qf ihe MapoatSi!^ vmM&Ul «ill «uM«lly §»«»«»»« a 

iB3d^ fbe iSxst tv® t® Hove Bsjs In «»aipo®tiac ovinia to Wm tmy* 

flttticK SOB® &ei&s« in^e' tM.® th» vill xIj® ■»& l«f«l off 

at %«to«iai mM f*0 toaani® to® &t %•’* ^mmm* 

AecN»r&iB« to €Qttoa (3) tb* omts®}. of is ssltoB s'pMtolss vefv- 

oiriair sttostlm if tto aatorisi to iesft staeotto* Itiaos ths oailwn $1 

fos BMist of too 03t0mAjmm to smMnad €*$ sat ?«5 it liootoMj 

tonifietol t if 1^ ooi^ to sainted to tiwt xmgBm ft to looovor 

»«o»«nied ttot if tHw |B fsito t^or 4«^ ^to Mtortoi toooXA to sto»> 

QOfij tofforot* to to toto staseitto m& toeespoaittoiM tto jK 

wm mil atooo %3 tto fB«iM.ss of--^ eoBtxolIiiic |1 toss not arto»» 

Sto tosnexar toxntog «mt atottt 1C!0 bliss |wr 489* to dtsp^'otof 

slK^t t*f toss of Hmh sat atcmt tS tens of impost todc i«Qr* 

OMposttog tto too satoaetoa to a a»tarid.txos«s mtto 2@ ifeo soots 

8ots3Rtol, till to loft mtmoMi* 

tetoar (to) stotol tost a #3o4 mmrnim io oao «M«ik 

tto ioftotost slsoosto xte^imi. £mt tto fsovto of ^cota* 

It oamtatoo tooat 2*3^ iiitosilsB inii atost 1*^’ ptototorosti (toto m 

43f soii^t iMOito ) • M thm oontesta. to tto M^Ioi woro 

ttromi ^»iS' aasi oi m^m oentAts warn aeomi 1i*3ft it oenifi '^hakly 

tow® «fc a gooii fostillaen* 


Vmm M t!3i« tfm ft01mi$m§! eoneliiiiiami 

mm ^ i»Hm* 

f • 'ni»t«w fsm « 7«g»t8%S.« immm spat Imic aasi 

nttae’ i^ tl» MA^ am la wixtA m>^ oesfost. A 

. effixvi&ie &s am&xihis 

2* &mtS9l of fp9dP»,-«itc@p» ratio «mnA aona to %« Mma «ffiai«iit 

i^eai»p9ati«a #f a«9^io or isuMPlie p»ams* 
i* Wm m rifatal)],* puiMi^ froiaeSi^ atei 1 ^ Mdaa |Nnr dtagr* asui 

la^raaMfatai ia tltia atiiAf'f tlia anwta mtoriaia mm %« aiopA ta 1S)m 
pe&iotlomi ol* ti 6 Cfladl to teslc) ttei loorlat aa wmimSaX imtomML* 

4* M imeoaie teal aamaco^la peoaasMRS mmm 1m Im m aaiimiiy 
. . - Off acffiiTOl.l.Saf |fi «f total. Imatt siaea it 4iii mt m INiAea |E 
4*@ ia af aHdfilagk 

% flHi aaifioatat aateaiil mm 1 M tmad fta a fairtillaeift •!»»•. ^ J^mI 
aiaeteA-nitxo^m ntia sam mtmm& 21 Sa lotli mmm Iftitial 

OMEteii-aitxagaa mMm wm SB) ms£ it iumteiiiB alpit at aitragsn 
aai eliaat C^ 13 l^ mi ^ & 15 ? 
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